The formation of cytochrome P-450 from cytochrome P-420 is promoted by spermine.
This paper is concerned with camphor-bound bacterial cytochrome P-450 and processes that alter its spin-state equilibrium and influence its transition to the nonactive form, cytochrome P-420, as well as its renaturation to the native camphor-bound cytochrome P-450. Spermine, a polycation carrying a charge of 4 +, and potassium, a monovalent cation, were shown to differently cause an increase of high-spin content of camphor-bound cytochrome P-450. The spermine-induced spin transition saturates around 75% of the high spin; a further addition of KCl to the spermine-containing sample shifted the spin state to 95% of the high spin. The volume change of these spin transitions as measured by the use of high pressure indicated an excess of -40 mL/mol for the sample containing potassium as compared to that containing spermine. These results suggest that the proposed privileged site for potassium has not been occupied by spermine and that pressure forces both the camphor and the potassium ion from its sites, allowing solvent movement into the protein as well as ordering of solvent by the excluded camphor and potassium. Cytochrome P-420 was produced from cytochrome P-450 by hydrostatic pressure in the presence of potassium, spermine, and cysteine. Potassium cation shows a bigger effect on the stability of cytochrome P-450 than spermine or cysteine, as revealed by a higher value of the pressure of half-inactivation, P1/2, and a bigger inactivation volume change. However, potassium cation did not promote renaturation of cytochrome P-420 to cytochrome P-450 while the presence of spermine did.(ABSTRACT TRUNCATED AT 250 WORDS)